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his father came a love of physical exercise and later of classical literature; from his mother a love of music, of flowers and of an unspoilt countryside, as well as a desire to be of service to young people in need of help.
After the complete freedom of his early childhood years Snow did not greatly enjoy the constraints of his first preparatory school, but he rose rapidly to the top of the school and sat the scholarship examination for Winchester at the age of 12. His work reached the required standard but he was thought to be too young for immediate entry and on the Headmaster's advice he was sent for a further year to a second preparatory school, Copthorne, in Sussex. He much enjoyed his year there and duly secured his scholarship to Winchester, where he stayed from 1910 to 1915.
Sir Godfrey Driver remembers that, in his last year at Winchester, Snow arrived as a newly started scholar, 'a small fair-haired boy who kept much to himself; and I can still see him falling over the first two steps into Hall through taking them at a leap without looking where he was going. The only other thing that I seem to remember is that he was always disappearing into the Practice Room at the top of the stairs leading up to Hall to play the piano to himself. ' Patrick Campbell, who was a year junior to him at Winchester, remembers Robin Snow as different from all his other school friends, 'the great majority of whom conformed to a conventional pattern of behaviour'. Those who failed to conform were likely to find themselves in trouble with masters and prefects as well as with their own contemporaries. Snow was by no means a con formist, yet he somehow escaped dislike. He had standards of his own and gave to each aspect of school life the importance he thought it deserved, but no more. He was a classical scholar and his work was usually of a very high standard, but once, during an important examination, he left the Latin Verse paper after only five or ten minutes, having written no more than two or three lines, and those full of mistakes. 'It was too hot' was all he said in explanation. He was a good games player and enjoyed games, but he did not think they were of major importance and never showed any distress if a school match were lost! Once, says Patrick Campbell, 'he had a disagreement with a prefect who had borrowed his racket without first asking leave. When the racket was returned Snow suggested that he should ask for permission on a future occasion, and was threatened with a beating for impertinence. There is no reason to suppose that he would have greatly minded a beating, but he saw the matter as one of principle, as involving the relationship between one boy and another rather than between a boy and a prefect.' He accordingly took the unprecedented step of appealing to the Housemaster, who allowed the appeal. 'Because of Snow's dignity and the prefect's good sense everyone felt the incident had been brought to a satisfactory conclusion. ' 'He was a good-looking boy, with fair and rather long hair which was blown about when he ran, clear eyes that looked straight at you, and a friendly smile. His short laugh could be a little disconcerting because he might laugh at things which did not seem funny to you . . . Everyone Biographical Memoirs respected him. He was without envy, malice or pettiness. He was not a deliberate rebel, and was indeed not aware of being a rebel at a l l . . . He was very happy at Winchester. Throughout his life he considered that it was a very good school and had done a great deal for him. ' At Winchester Snow concentrated on classics, and in 1915 he won a classical scholarship to New College, but then left school to take up a com mission in the Royal Field Artillery. After a short period of training he was sent to France for a year and then to Macedonia for two further years. While on leave from France he revisited Winchester and Patrick Campbell asked him how he reacted to active service. 'Well, at first I thought every shell was coming straight for me, but then I saw how many other places there were where it might go instead, so I stopped feeling afraid.' Once, many years later, he remarked that he did not like Lombardy poplars because there had been so many in northern France; but he spoke very little about his war time experiences.
Snow was demobilized soon after the end of the war and entered New College as an undergraduate. He shared the view of many who had seen active service that he ought to read some subject with an immediate practical value, and decided on forestry. The first-year course for foresters was given by Dr A. H. Church, who suggested after a time that Snow might find botany a more satisfying subject, a view supported by J. B. S. Haldane who was at the time a member of the Senior Common Room at New College. Snow made the change, and was always grateful for the advice given him by these two older men.
As an undergraduate Snow did not attend lectures or practical classes very regularly, spending much of his time reading other branches of science in the Radcliffe Library. Nor did he receive regular tuition or write weekly essays. This arose from the very small staff of the Oxford Department of Botany in those days, but there was the important compensation that Dr A. H. Church was always ready to talk about botanical matters to any undergraduate sufficiently interested to do so.
In 1921 Snow was placed in the first class in the Final Honour School of Natural Science (Botany) and decided to remain in Oxford to undertake research for a B.Sc. degree under the supervision of Professor (later Sir Frederick) Keeble. The subject of this first investigation, the response of roots to gravity, was no doubt influenced by Keeble's special interest in various aspects of the sensitivity of plants to external stimuli. It remained one of his two main fields of research for the rest of his working life, and as recently as 1962 he contributed the article on geostrophism in the vast Handbuch der Pjlanzenphysiologie edited by W. Ruhland.
Snow's research progressed well, and by October 1922 he had submitted his first scientific paper for publication in the Annals of Botany. It was entitled 'The conduction of geotropic excitation in roots' and appeared in 1923 . It showed that the gravitational stimulus could be conducted, on its way from the perceptive region at the root-tip to the region of response some distance behind the tip, through a layer of gelatine. It had been shown previously by Boysen-Jensen (1910) that the phototropic stimulus in grass coleoptiles could pass through a thin piece of gelatine separating two cut surfaces, and Paal (1919) had successfully repeated the experiment by merely bringing the cut surfaces into close contact without the gelatine layer between them, but there had been no such demonstration either for roots or for the geotropic stimulus. Snow's result was therefore a significant extension of a very important development in the study of plant response to external stimuli, and the paper is of great interest as revealing the early adoption of the characteristic pattern of Snow's research methodology. The experiments, each carefully designed to answer a single question unambiguously, involved a minimum of apparatus and materials and a small but essential amount of fundamentally simple, though often very delicate, manipulation. They were all experiments on living plants or plant-organs raised for the purpose, and Snow became an expert horticulturist. The manipulation consisted either of placing and holding the plant or plant-part in an abnormal orientation or of incisions and excisions which might be followed by transpositions of the severed parts. After his marriage a large proportion of the 'surgical' manipulation was undertaken by Mary Snow, this being particularly true of operations on growing apices.
The capacity to devise and execute this kind of simple but often crucial experiment was one of the outstanding characteristics of Charles Darwin's pioneering studies in Snow's chosen field of research, and it would be interesting to know whether there was any conscious attempt to follow the master. It is more probable that Snow's clarity of mind and lack of training in experimental physical science led naturally to this Darwinian style of experimentation with its highly deceptive appearance of effortlessness and even dilettantism. Snow's main effort went into the planning of his experi ments, with the important consequence that, when each had been completed, a further relevant question was likely to have been answered unequivocally.
Already by 1922 Professor Keeble had become convinced of Snow's ability and promise as a research worker and brought him forward as a candidate for a Fellowship by Special Election at Magdalen College. Sir Godfrey Driver remembers that there was 'some hesitation about the election as men only a year from their degree and with no published work to show were not then usually elected to such Fellowships'. But he got through quite easily in the end and went to live in the College, his rooms being in the New Buildings. He remained a Fellow of Magdalen until 1960, when ill-health compelled him to retire and to leave Oxford.
Snow did not play a large part in the life of the College and showed little interest in College politics, but he was deeply concerned about the beauty of the College and its grounds. He was the first holder of the post of Garden Master, created so that a Fellow could supervise the general planning of the gardens and grounds and the work of the garden staff. Dr L. E. Sutton
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writes: 'He gave his time generously to this task and introduced a greater degree of sophistication in the planting which was a marked improvement.' When the College decided to remove the lily-pond in the Fellows' Garden Snow was much disappointed and after he had retired he gave the College a substantial sum of money to build a new one.
Although Snow was very little involved in College affairs, and in spite of a degree of shyness and reserve that made intimacy with him very difficult, he was liked and respected by most of the Fellows of Magdalen. Dr Sutton remembers that Snow was very kind to him when, as a newly elected Fellow in 1932, he was feeling lost and strange. There is general agreement that he was unusual in appearance and manner: 'rather small, bird-like, frail looking, very deliberate in speech and giving an impression of thinking in a concentrated way before speaking. He spoke in a high-pitched mandarin voice. His views were liberal but sometimes showed a kind of simplicity that suggested some insulation from the harsh real world; this may have been partly due to temperament and partly to the possession of private means. He was a quiet, gentle soul, and he did not like men of fiery energy like Sir Henry Tizard (President of Magdalen 1942 Magdalen -1946 , whom he regarded as rather uncouth, and liable, by his headstrong manner, to lead the College into difficulties' (Dr L. E. Sutton, in litt.).
Snow spent the winter of 1922-1923 in Trinidad working on the conduction of stimuli in the sensitive plant, Mimosa , at the Imperial College of Tropical Agriculture. In the autumn and winter of 1923 he visited Italy, first calling on U. Ricca at the University of Genoa and then spending some months at the Botanical Institute at Palermo, where he worked on the conduction of excitation in another sensitive plant, Mimosa A further visit to Jam aica was planned for the autumn of 1924 but was prevented by illness. This illness, which has never been satisfactorily diag nosed, affected Snow's capacity for work for the rest of his life. It has been suggested that it was the consequence of malaria contracted in Macedonia during the war, but other quite different suggestions have also been made. The illness was associated with extreme fatigue and lasted several months. After this, for the next few years, he could only work for a few hours each day if at all, and his working day remained short for the rest of his life. He also suffered periods, lasting about three weeks and recurring at fairly regular intervals, during which he could do no concentrated work at all, though he could make observations on experiments already started. It was soon after the onset of this illness that he lost for a time the power of writing, and Sir Godfrey Driver remembers that 'he used to call on any senior member of College who happened to be present to write out letters for him as he dictated them'. Dr P. V. M. Benecke, 'who more or less lived in the Smoking Room, was the chief victim of this practice, though most of us did shifts now and then'. This may have been the reason for some dislike that sprang up between Snow and Benecke, though some attribute it to the fact that Snow once collided violently with the Senior Fellow when running through the cloisters with his hands behind him and his head down. During the 1930s, when Snow spent part of his time in the old Botany Department opposite Magdalen College, undergraduates visiting the Library between one and two o'clock were often disconcerted to find him stretched out, fast asleep, on the long central table; this midday rest was essential to him if he was to do effective work in the afternoon.
Another aspect of Snow's ill health was a difficulty in regulating his bodytemperature. Dr Brian Lloyd recalls his arriving 'in College from the outer world carrying many layers of clothing rather elaborately wound round his person, and the unwinding of these layers was quite a process, often extended over a considerable period of time during which he warmed up'. And Dr L. E. Sutton writes: 'Whatever the origins may have been Snow certainly did not enjoy good health . . . he was always either taking off cardigans or putting them on to regulate his temperature. ' There is no doubt that Snow developed a good deal of anxiety about his state of health and that this led to a scientific interest in relevant problems of physiology and of psychosomatic phenomena. He not infrequently diagnosed his own disorders and prescribed for himself well-considered even if unconventional courses of treatment which he did not hesitate to follow.
On 24 July 1930 Snow married Christine Mary, daughter of Alfred Cecil Pilkington, a director of the glass-manufacturing firm of Pilkington Bros. Sir Godfrey Driver was invited to the wedding and remembers following Robin Snow up Long Wall and round to Holywell Church, where he was married in a suit of light grey linen and a panama hat, his blue tie matching the bride's dress.
After their marriage the Snows settled at Headington, on the high ground to the east of Oxford, where they built an attractive neo-Georgian stone house with a large garden. Mary Pilkington had read botany at Oxford and had worked under Snow's supervision on the regeneration of stem-apices after decapitation or splitting. After marriage they both continued their researches, partly in collaboration and partly independently, though there was always a great deal of discussion about work in progress and about plans for future investigations. Mary's studies of regeneration in variously treated apices proved to be the basis for their very important combined experimental work on phyllotaxis (p. 512). Mary Snow writes that in the work published under both their names the practical manipulation was done almost entirely by her except for the management of the greenhouse, in which Robin was much the more skilful. The interpretation of results was discussed together and the writing was done entirely by Robin. 'Ideas for new experiments came sometimes from the one of us and sometimes from the other, but more often from Robin. ' It soon became evident that it was impossible to give adequately close attention to experimental plants grown in departmental greenhouses in Oxford, and before long a small research greenhouse was erected in the garden of 'Southerway', the new house in Headington. Two rooms in
the house were set aside as laboratories, one for each, and from that time the Snows's scientific work was carried out entirely in Headington.
Snow was never a member of the staff of the Oxford Department of Botany, but he was persuaded by Professor (later Sir Arthur) Tansley to give a set of talks on cytogenetics and later to provide a more or less regular course on growth and correlative phenomena in plants. These were much appreciated by the better undergraduates for their careful preparation, their clarity of exposition and the intrinsic interest of their subject-matter. Apart from visits connected with these lectures Snow came to the Department from time to time to read in the Library or to talk to members of staff. His life from 1930 to 1950 was much more like that of a gentleman scientist of the eighteenth or nineteenth century than of the typical professional scientist of the time, whether in a university or elsewhere. To a young university demonstrator in the decade before the beginning of the Second World W ar he seemed, with his light grey suit and panama hat, his marked but some what detached courtesy and his disinterested absorption in his research, a fascinatingly strange survivor from a bygone age. The panama hat, it should be added, was worn throughout the year and even when he rode his small two-stroke motorcycle.
Snow had many interests outside botany and his botanical research. His main outdoor activities were walking and mountaineering. Walking seemed essential for his health and general well-being, and he went out walking every afternoon unless it was quite impossible to do so. While living in Oxford he often spent part of Sunday walking in Wytham Woods, Wychwood Forest or the Chilterns. The pleasure of these walks was much enhanced by his deep interest in wild plants and indeed in all forms of wild life. He liked to identify every plant he found and, as many of his holidays were spent in the Alps, he came to have a good knowledge of the Alpine flora. He was also very fond of birds and his sensitive ear enabled him to recognize and enjoy the different kinds of birdsong. It was a source of great distress to him that, in some Continental countries, bird-populations were kept low by shooting and trapping. He was worried, too, by the indiscriminate use of dangerous pesticides and he realized the need for an active policy of nature conservation long before it became a widely-held view.
He loved walking in mountain country but also enjoyed rock-climbing. As a small boy he scaled cliffs in Cornwall and later he climbed in North Wales, the Alps and the Dolomites. Sometimes he climbed with Mary or with friends, but if no companion was available he was quite happy to climb alone. He would never take a guide, always preferring to find his own way. He did not attempt very difficult climbs and avoided ice and snow, but he was nevertheless very competent. He continued climbing until he was 60 and would have gone on longer had his health permitted it.
Apart from mountains he enjoyed coastal scenery and many spring holidays were spent by the sea in Devon or Cornwall, scrambling over rocks and up cliffs and investigating the plants and animals of rock-pools.
Snow derived great pleasure from planning the lay-out and detailed planting of gardens, with a particular interest in trees and shrubs The designing of new gardens first at Headington and later at Budleigh Salterton enabled him to indulge that interest, as did his appointment as Garden Master at Magdalen, a post he much appreciated because it gave him opportunities for displaying the College buildings to best advantage. He did not enjoy the physical work of gardening and disliked the more monotonous tasks.
A deep and lasting source of delight was his interest in music, and playing the piano gave him much pleasure until trouble with his spine made it too painful. He was a member of the Oxford University Musical Club and attended its concerts regularly, and he continued to enjoy broadcast concerts until the end of his life. His taste was mainly for Bach, Mozart and Schubert amongst classical composers: he found Beethoven oppressively emotional. He enjoyed certain more recent composers, Cesar Frank, Brahms and Mahler in particular.
Mary Snow writes: 'Robin accepted the Christian faith and often attended the services in the College chapel. He was interested also in the study of other religions and particularly in Buddhism, which in some ways appealed to him.
'It was probably through his interest in mind-brain relationships that Robin became interested in psychical research. He became a member of the Society for Psychical Research and studied the evidence for psychical phenomena very thoroughly. He held no definite views as to how it should be interpreted, but considered that it must be taken seriously and that further investigation, experimentally or by the study of "spontaneous cases", was very desirable. He was in fact convinced that many of the reported phenomena were genuine and must be taken into account when trying to form a picture of the fundamental nature of the universe. ' Snow was very indifferent to conventional opinions and often seemed unaware of them if they conflicted with his own way of thinking. One of his firmly-held views was that everyone should do his share of domestic chores. Mary Snow remembers 'the look of surprise and horror on the face of a German visitor who saw Robin helping in the kitchen after a meal . . . he continued to carry out his domestic tasks to the very end of his life, and was in fact clearing the table after lunch when his stroke took place, having firmly refused my offer to do it for him. His attitude to servants was that they should be treated with consideration and that everyone should help them to finish work quickly after meals so that they should then be free to do what they pleased. ' The Snows frequently entertained undergraduates and research students while they lived in Oxford, and they were frequently visited by botanists from overseas with whom Snow liked discussing problems of mutual interest and helping them with information and advice. He disliked large towns and crowds of people: he never went to London unless for some very compelling 506 Biographical Memoirs reason. He also disliked large and noisy parties, though he enjoyed enter taining in a quieter way. Only rarely did he attend meetings of scientific societies, but he was prepared to defend his views in discussion and did so very effectively.
In December 1950 Snow had the first of several severe attacks of bron chitis leading to chronic bronchitis and bronchial asthma. In order to avoid the winter climate of Oxford the Snows spent the three winters from 1957-1958 to 1960-1961 either abroad or in south-west England. During these winter absences Snow did quite a lot of writing but decided that the move each winter was too disturbing. He therefore resigned his Fellowship at Magdalen in 1960, at the age of 63, and he and Mary moved to Budleigh Salterton in Devon, where the winter climate had seemed satisfactory in previous visits.
Budleigh Salterton proved disappointing as a solution to the problem of where to live, the winters being too damp for Snow's deteriorating health, even though there was appreciably less fog than in Oxford. From 1962 onwards a search was made for a suitable area on the continent and the choice eventually fell on Vernet-les-Bains in the Pyrenees-Orientales, where the climate was exceptionally dry and the winters not too severe. The move took place in 1965, but Snow left Budleigh Salterton very reluctantly. He had been happy there, enjoying both the house and the surrounding country and having many friends in the neighbourhood. Hospitality and help from Professor J. Caldwell and his staff in the Department of Botany at Exeter University had enabled both the Snows to continue their botanical research, and three scientific papers had been completed there. He hoped to do more work at Vernet-les-Bains, but his health made this impossible. Before he left Budleigh Salterton decalcification of the spine had caused the collapse of several vertebrae and this interfered with his pleasure in walking and in playing the piano as well as his capacity for continued research.
It was a great disappointment to Snow to find that living in Vernet-lesBains did not lead to appreciable improvement in his health and that he was unable even to explore and enjoy the surrounding country as he and Mary had hoped. There was some temporary improvement in 1967 and he was able to take several walks in the mountains, but after that very little walking was possible. He was still able to enjoy the splendid views of the mountains and he followed with great interest and pleasure the growth of the trees and shrubs that he and Mary had planted in their garden. He read and thought about many subjects that interested him, but he was unable to do any more botanical work. On 24 July 1969 he had a stroke which left him partly paralysed, and he died eight days later on 1 August.
Scientific work
Reference has already been made to Snow's early interest, no doubt inspired by Sir Frederick Keeble, then his Professor at Oxford, in the conduction of the gravitational stimulus in roots, the subject of his first investigation and of his first published paper (1923) . He had not at that time taken a final decision as to his future field of research. During the year after graduating he spent a short time at the John Innes Horticultural Institute, then at Morden near Wimbledon and already an important centre of cytogenetical research. There he worked on a genetical problem and subsequently published two papers in genetical journals (1924, 1925) . Apart from two joint papers with Margaret Chattaway, which appeared a few years later, he wrote nothing further on genetical topics and gave all his time to the experimental study of plant responses to external stimuli and of organogenesis in plants.
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The conduction of excitation in plants In the first paper on the conduction of geotropic excitation in plants Snow had shown that this can take place through a layer of gelatine, thus confirm ing what had been demonstrated previously for the conduction of the phototropic excitation of coleoptiles. He also showed that the insertion of a thin layer of mica half-way across the root prevented transmission down that half of the root but did not prevent transmission down the other half. Two such pieces of mica inserted from opposite sides, with a slight vertical separation, prevented transmission completely. These results were all in agreement with the view that a water-soluble substance travels in straight lines back from the root-tip and in that way transmits the geotropic excitation.
While working at the Imperial College of Tropical Agriculture in Trinidad during the winter of 1922-1923 Snow studied the conduction of excitation in the sensitive plant, Mimosa p u d i c a , and showed that th through a water-filled gap as had been claimed by U. Ricca for the related species M.
spegazzinii. He also made observations on the 'high-s conduction' of the excitation previously studied by Haberlandt. In 1923, working first at Genoa and later at Palermo, he used M. spegazzinii in a further set of experiments in which he measured rates of conduction in different directions along the stem and leaves and with widely different transpiration rates. He showed clearly that there must be two or more different modes of conduction, along different paths and at considerably different speeds. His findings are still frequently cited and the complexities he uncovered still lack a complete explanation. 
Correlative growth
The different parts of a normally healthy plant grow in a coordinated way, the rate and mode of growth of one part influencing those of other parts through control mechanisms of various kinds. These growth correlations attracted Snow's attention at a very early stage of his research career. His first paper on the subject appeared in 1925 under the title 'The correlative inhibition of the growth of axillary buds' [Ann. Bot. 39, 841). In it he pointed out that the outgrowth of axillary buds that follows removal of the stem-apex raises the question of why they do not grow when the apex is intact. Previous workers had suggested three types of explanation: that the growing-point of the main stem in some way deprives axillary buds of essential nutrients; that it forms an inhibiting substance which, on passing down the stem, prevents the outgrowth of axillary buds, or that it initiates some physiological process of unknown nature resulting in inhibition of the axillary buds. Snow's experiments showed that the buds fail to grow out when a length of main stem up to 8 cm long was ringed down to the wood; and also that, in seedlings of Phaseolus, buds often remained inhibited when they were connected with the main apex only through a watery gap, even though the rate of removal of nutrients from the cotyledons was then much slower than in controls. Snow accordingly came down strongly in favour of a transportable inhibiting substance as against a theory of nutrient diversion. He showed later (1929) that the inhibiting substance could pass a killed stretch of stem in the direction of the transpiration stream and inferred that it could be carried in the stream. In the same year (1929) he demonstrated that the inhibiting effect comes not from the stem-apex itself or from the youngest leaf-primordia but from primordia not less than about 2 mm long, and that they continue to exert an inhibiting effect until they are almost fully grown, though the intensity of inhibition falls off rapidly after they are about half their final size.
Three important papers on correlative inhibition followed in 1931 and 1932 ('Experiments on growth and inhibition, Parts I-III. Proc. Roy. Soc. Lond. B, 108 and 111). In the first of these Snow claimed to show an increasing intensity of inhibition with increasing distance of the inhibited bud from the stem-apex. In the second he dealt with the correlative inhibition and eventual killing of one shoot by a more strongly growing shoot in organic connexion with it. For this he used for the first time 'two-shoot plants' of Pisum sativum in which the two buds in the axils of the cotyledons had been induced to grow out by decapitating the main stem. It was possible to select plants in which the two shoots were almost equally strong or showed varying degrees of inequality, and these proved ideal material for his purpose. In a series of experiments which were both ingenious and beautifully designed he demonstrated that the stronger growing of such a pair of shoots inhibited the growth of the weaker and eventually killed it, and that the agent of inhibition came from the young leaves. If the shoots were at first equally strong but one was either defoliated or darkened, then its growth was inhibited by the other and it was often eventually killed. Snow inferred that the intensity of inhibition increased with the vigour of the shoot from which the agent arose, that it was effective only when travelling acropetally and that inhibiting influences coming from opposite directions counteracted one another. This complex set of assumptions was necessary to explain why a growing shoot is not inhibited by the inhibiting agent it produces in its own young leaves.
The third of this set of papers is noteworthy for the elegance both of the experiments it reports and of the reasoning from the experimental findings. Snow first established that susceptibility to correlative inhibition did not depend simply on whether the inhibiting agent was travelling in a morpho logically upward direction: he was able to secure inhibition in a length of stem in which the agent could only have been travelling downwards. But he also showed quite clearly that lengths of stem are only protected from inhibition if they receive the cambial stimulus or other growth-promoting influences which, like the cambial stimulus, travel in the morphologically downward direction. An inference from this was that it could not be the cambial stimulus itself, or any growth-promoting substance like it in its polarity of transport, that brings about inhibition in axillary buds or lateral shoots into which the inhibiting agent must travel in a morphologically upward direction.
In the year following the publication of the third paper in this series there appeared reports by Laibach (1933) and by Thimann & Skoog (1933, 1934) that the lateral buds of decapitated seedlings of various plant species can be prevented from growing out if the main apex is replaced by a source of the growth-promoting substance produced by growing apices. When, in 1934, it was shown that the chief substance involved is indole-3-acetic acid, heteroauxin, Thimann (1937) obtained inhibition by the application of synthetic heteroauxin to the summit of decapitated stems. Thimann & Skoog (1934) concluded that correlative inhibition is a direct effect of heteroauxin on the axillary buds, which they regarded as being prevented from forming auxin on their own account by that reaching them from the main apex, or as having their growth inhibited because of a supra-optimal concentration of auxin. In his paper 'On the nature of correlative inhibition' (JVew Phytol. 36, 1937) Snow argued strongly against the view that inhibition could be a direct result of auxin and in favour of his 'indirect' theory of an inhibiting agent which was produced when auxin travelled down a shoot and which could move in a morphologically upward direction. He showed a way in which an indirect theory could provide an explanation for the puzzling increase in intensity of inhibition with increasing distance from the main apex.
A great deal more has been learnt about the various growth-regulating substances produced in plants since this paper was written, yet the con troversy over direct, indirect and nutrient-diversion theories still continues. It may fairly be said that Snow's elegant experimental work has made it Biographical Memoirs impossible to adopt a 'direct5 theory in any quite simple form, but also that no secondarily-produced inhibiting agent of the precise kind postulated by Snow has so far been discovered. Several naturally occurring growthinhibitors are now known and some workers have shown that inhibited buds contain higher concentrations of such substances than do released buds, but the role of inhibitors is still very obscure. It has been shown, on the other hand, that kinetin, unknown when Snow was working on correlative inhibition, can release a bud from inhibition but that its continued out growth requires a supply of auxin as well. Natural cytokinins may therefore play a part in release from inhibition. The way in which this might come about is suggested by the discovery that auxin moving down a stem prevents the development of vascular connexions between axillary buds and the main stem. This would be an indirect effect of auxin that might cause inhibition by depriving the buds of cytokinins travelling upwards from the roots. It would also prevent access of nutrients to the bud, and the whole truth of the matter may indeed combine aspects of all three types of theory. There can be no doubt, however, that Snow contributed in a very important way to our understanding of the basic features of the problem of correlative inhibi tion and his name will always be associated with it, not least because of the highly individual style of his simple but ingenious and beautiful experiments. They are models of scientific experimentation and might well serve as such in the training of experimental scientists of all kinds. All the requirements are met in them : the question is clearly posed, the experiment is designed to give a straight answer to it, there are proper controls, .there is adequate replication, the results are analysed statistically and the findings are sub jected to a careful logical analysis.
Torsions and their analysis
In a paper published in 1942 {New Phytol. 41, 1) Snow asked the question 'How do petioles, flower stalks, dorsiventral stems and other dorsiventral organs carry out the torsions by which they orientate themselves to light and gravity' ? He reviewed the literature of 'this rather neglected problem5 and showed that current theories were of two kinds, those ascribing the torsions to growth responses in each transverse section of the stimulated organ and in directions transverse to its long axis, and those ascribing the torsions to the oblique elongation of cells of the organ in directions which form helices round the long axis of the organ. Theories of the former kind he called 'transverse growth hypotheses', and of the latter 'oblique elongation hypotheses'. He then stated, in characteristic fashion, 'it is possible by a simple experiment to exclude for any given organ either the one kind of hypothesis or the other, and such an experiment on various organs will be reported in the present paper. An organ which responds by active torsions to stimuli of light or gravity will be called photostrophic or geostrophic . . .. ' Snow proceeded to argue that the simple experiment of placing a negatively geotropic shoot horizontally and fixing it at its tip, leaving it free at its base, would provide a test of the two types of hypothesis. On a trans verse growth hypothesis the shoot should still twist the same way whether fixed at tip or at base, but an oblique elongation hypothesis requires that cells elongate in 'parallel helices of which the sense is determined by the direction of the stimulus. So the cells must do this just the same whichever end of the organ is fixed; and if they elongate along helices of the same sense when the tip of the organ is fixed instead of the base, then the organ will twist the opposite way.' No one, as Snow pointed out, seemed to have noticed* that this simple experiment should give opposite results on the two hypotheses. He accordingly carried out the experiment with various plant species having pinnate leaves and found that their behaviour favoured the transverse growth hypothesis; but in leaves with pulvini the pulvini twisted in the abnormal direction when fixed apically, their responses therefore being consistent with the hypothesis of oblique cell elongation.
Five further papers on torsions were published between 1942 and 1962, and in 1962 there also appeared Snow's contribution, entitled 'Geostrophism', to the great Handbuch der Pflanzenphysiologie, edited by W. publications he came out strongly in favour of a transverse growth theory of torsions in response to stimulation by light or gravity of growing dorsiventral organs and also of torsions induced by the unilateral application of auxin to radial stems. His ingenious experiments led him to the conclusion that 'in an organ stimulated as for a geostrophism or for a geo-auxin torsion, the lateral halves begin to curve upwards in the transverse direction. In doing so they develop opposite twisting forces, and the dorsal or the auxinated half prevails and so makes the whole organ twist.'
The experimental study of phyllotaxis Snow may well be remembered best for the investigations, largely carried out in collaboration with his wife, Mary Snow, on the patterns of succession of leaf-primordia at the growing-points of stems. This had been a major interest of Dr A. H. Church, F.R.S., one of Snow's teachers in the Oxford Department of Botany. Church was primarily concerned with the recognition and specification of the various patterns of arrangement of leaves and of other leaf-like organs. He realized that the old Schimper-Braun fractions, 1/2, 1/3, 2/5, 3/8 and so on, specified more or less satisfactorily the arrange ments of mature leaves separated by fully elongated internodes but that they were the products of secondary displacements arising from torsions developed during the differentiation of xylem strands in the elongating stem. He therefore concentrated his attention on the phyllotactic patterns observable close to the actual growing apex, where internodes were not yet developed. There he saw irregularly rhomboidal primordia in close contact along two sets of intersecting curves approximating to logarithmic spirals. He specified the observed patterns by the numbers of 'contact-parastichies' in the two intersecting sets, designating the various spiral systems as 1 -j-1, 1 -j-2, 2 -3, 3 + 5 , and so on. He speculated further on the mode of causation of the origin 512 Biographical Memoirs of primordia in such positions on the apical cone as to give rise to the characteristic sets of contact-parastichies.
When Mary Pilkington became Snow's first research student in 1926, the problem he suggested for her was a study of the regeneration of stem-apices after decapitation or splitting. The species selected for study were broad bean ( Vicia faba) and lupin ( L upinusalbus). Successful regeneration was found take place in both species, and it was thought worth while to investigate the phyllotaxis of the half-apices resulting from vertical splits of Lupinus albus. This was the beginning of the very fruitful joint experimental work on phyllotaxis which extended over more than thirty years.
The first paper to be published was entitled 'Experiments on phyllotaxis. I. The effect of isolating a primordium' and appeared in the Phil. Trans. Roy. Soc. Lond. B, 221 (1931) . This is a classic of the scientific study of phyllotaxis, and its importance may be understood by reference to its historical introduc tion. 'Theories concerning the causes of phyllotaxis may be divided conveniently into two groups. According to those of the first group, the arrangement of the leaves depends on some unknown properties of the stem or the stem-apex. According to those of the second group, the positions in which the leaf-primordia arise are determined by the positions of the older primordia with which they make contact, or of any other members below them with which they may be in contact, such as cotyledons. Among the theories of the first group is that of Schimper and Braun, who suggested that spiral sequences were due to a spiral growth impulse which travelled up the stem, the leaves arising at regular intervals along the course of this spiral. A more recent theory due to Church was that the young leaves were initiated at the points of intersection of two sets of impulses radiating in opposite directions along logarithmic spirals . . . and intersecting at right angles. These curves later became visible as the contact-parastichies. The leaves were thus laid down independently of each other, their positions being due to unknown properties of the apex through which the impulses radiated. ' 'The second group of theories originated with Hofmeister's observation that each leaf arises in the largest gap between the previous leaves. To explain this fact he suggested (1868) that the outgrowth of primordia produced a tension in the outer cell walls which tended to resist the outgrowth of further primordia. Each primordium, therefore, arose in a position where the tension was at a minimum and thus came to occupy the space that was furthest removed from the previous primordia . . . That leaves arise in the largest gap has been accepted as a fundamental fact by several later writers. ' The Snows then refer to the important theoretical considerations put forward in 1907 by Van Iterson, who showed that most of the main facts of phyllotaxis can be explained as necessary geometrical consequences of four 'facts of observation', one of which was that new primordia arose in the larger gaps between the previous ones. This was only an assumption from an examination of patterns at growing-points: it had never been demonstrated experimentally that the positions of new primordia were actually determined by the positions of these larger gaps. This was what the Snows resolved to test experimentally.
It was first shown, by embedding numerous buds of Lupinus albus in collodion and sectioning them freehand, that the contact-parastichies in this species form a (2 + 3) system and that the mean angle of divergence between successive primordia, averaged from 52 measurements, was 136.3° with a probable error of 1.88°.
The operations on growing apices were all done by Mary Snow using a 'cataract knife' under a binocular dissecting microscope giving a magnifica tion of 30 diameters. The convention was adopted of calling the primordia already visible at the time of operation P1} P2, P3, etc., Pl5 being the youngest; and those arising only after the operation Ix, I2, I3, etc., Ix being the first to arise. The operations recorded in this first paper were tangential vertical cuts whose effect was the partial isolation of either an existing primordium or that area of the growing-point which was presumed about to give rise to a new primordium. The 'isolated' part was thus left attached beneath to the stem-apex, and after the operations the isolated primordia or presumptive primordia 'usually developed into normal leaves retaining their connection with the stem at a lower level, though in one isolation of Px and several of + or I 2 they failed to develop'.
One complication following the operations was that the stem-apex appeared to be tilted away from the wound, the result of a displacement of the centre of growth away from the wound, as Mary Snow had found in her earlier experiments. It was not found possible to devise a wholly satisfactory method for measuring this shift.
The description and analysis of the findings of these experiments is characteristically detailed and thorough. No primordium ever arose from the actual surface of the wound. When the youngest already existing primordium was isolated the subsequent phyllotaxis was not much disturbed, but the angle subtended by the next two leaves, Ix and I2, at the growingpoint almost always exceeded the normal 136.3° and exceeded 145° in all but two experiments. This was to be expected if the growing centre was displaced away from the wound, even if these primordia arose in their normal positions relatively to the older primordia, because the displacement would be towards the line joining their centres.
When the area isolated was that in which the next primordium was expected to arise (Ix), the angle I2-l3 was very greatly increased: in 21 isolations of Ix it ranged from 158° to 203°. Here again the displacement of the growing-point consequent upon the cut would be expected to cause some increase in this angle, even if the actual positions of the primordia were unchanged. But it appeared that the subsequent leaf arrangement depended upon the position and form of these next two leaves, whatever may have been the cause of their increased angular divergence. In six experiments in which the angle I2-I3 was less than 180° the subsequent arrangement was essentially similar to that after the isolation of Px; but in twelve experiments where 514 Biographical Memoirs I2-I3 equalled or exceeded 180°, I4 arose on the opposite side of the apex from its usual position. From that point onwards the direction of the genetic spiral was reversed, the divergence angles thereafter approximating to 136°. This behaviour supported the theory that each primordium arises in the largest gap between the previous primordia. For in normal spiral phyllotaxis in Lupinus albus three developing primordia encircle the growing apex and the gap in which each subsequent primordium arises is that between the next older primordium but one and the next older but two. Normally I5 would have fallen in the gap between I2 and I3 and so on the opposite side of the apex from I4, which would have arisen between Ix and I2. But when, after the isolation of I1} I4 arose between I2 and I3 on the far side of the apex from its normal position because the larger gap between them lay on that side, it did not allow room for I 5 to arise on the same side. Consequently I 6 also arose on the opposite side of the apex from its normal position, and I3, I4 and I 5 constituted an encircling set of primordia with the spiral running in the reverse direction.
There remained three experiments in which the genetic spiral was reversed although the angle between I2 and I3 did not exceed 180°. 'In two of these . . . on account of an unequal development of the stipules of I3, its stipule above the wound approached closer to I2 than did its other smaller stipule on the opposite side, so that the larger gap fell within the smaller angle measured between the central vascular bundles of the primordia and the growing centre of the stem-apex, on the opposite side of the apex from the normal. It therefore appears that the position of I4 depended not on the position of the centres of I2 and I3 but on the region occupied by those primordia as a whole.5
The Snows summarized their findings thus: 'These results support the theory that each primordium arises in the largest gap between those already present. But a more precise hypothesis is that it arises in the first space th at becomes both wide enough and distant enough from the growing-point . . . The increase in angle between the next two primordia after the isolated primordium is partly the direct result of the shift of the growing-point towards the gap between them, and is partly due to the fact that the second primordium is displaced, relatively to the primordia below it, in the direction of the wound . . . It is concluded that the results show definitely that the positions in which primordia arise depend on the shapes and positions of those already present . . .y So the Snows made the first experimental attack on the causes of the positions of origin of leaf-primordia, and it was highly successful, demon strating beyond any reasonable doubt that the truth lay with theories of the second group to which they referred in their historical introduction, those according to which the positions are determined by those of primordia already present. Explanations of phyllotaxis could never again be in terms of a 'spiral tendency in Nature5.
The second paper of the series, 'Experiments on phyllotaxis. II. The effect of displacing a primordium5, appeared two years later, in 1933. In this set of experiments 'a slight vertical cut was made in a radial plane through the area from which the next primordium was due to arise, or, in other words, through the presumptive area of I / . In the first paper it had been noted that no part of any primordium arose from the actual surface of a wound. It had been observed, moreover, that the centres of primordia are never found to arise in positions which do not leave sufficient room for the stipules. This being so, any primordia eventually making contact with the sides of the wound must arise with their centres at some distance from it, and consequently, at some distance from the normal position of the centre of Ix. And if Ix is thus replaced by one or more primordia occupying different positions from that normal for I1} the positions of the subsequent primordia should also be changed. Operations were performed on 32 apices of Lupinus albus. Sometimes a primordium arose on the anodic side of the wound (i.e. along the genetic spiral towards successively younger leaves), sometimes on the kathodic side and sometimes on both sides. The morphological centres of these primordia were found to arise only in positions that allowed room for the whole of the primordia, including the stipules, the minimum area in which a leaf was determined being found to subtend an angle of 124°. In the six experiments in which leaf-primordia arose on both anodic and kathodic sides of the wound they were united above the wound. In all but two experiments the subsequent phyllotaxis returned to normal type, but the displacements of later primordia, consequent upon the displacement of Ils sometimes involved a reversal of the genetic spiral.
The results of this second series of experiments were interpreted, like the first, as conforming to the theory of the first available space: 'leaves continue to arise each in the first available space even when the positions of these spaces become quite abnormal as a result of operations made upon the tissues close below them'.
A third paper of the series appeared in 1935: 'Experiments on phyllotaxis. III. Diagonal splits through decussate apices.' In this there were reported experiments on the decussate apex of the willow-herb Epilobium hirsutum which were designed 'to answer the question whether the difference between spiral and whorled phyllotaxis depends on some intrinsic differences in the properties of the stem apices or whether it can be explained in some other way'. Apices were split vertically in a median vertical plane, the plane being chosen so that each product of the split would be asymmetrical and might therefore be expected to continue as an asymmetric growing-point with primordia borne spirally. This was not an easy operation and the cut was often far from median, in which case only the larger of the two pieces grew on indefinitely. But in 15 out of the 35 plants operated on both halves of the split apex regenerated completely, while in the other 20 only the larger piece did so. This gave 50 completely regenerated apices, and of these 37 developed spiral phyllotaxis and only 5 were more or less decussate, the remaining 8 having abnormal features with certain leaves joined. These results were claimed as confirming yet again the theory that each leaf arises in the first available space and as supporting 'the opinion of Weisse (1894), Van Iterson (1907) and others that the difference between decussate and spiral phyllotaxis depends mainly (or entirely) on the manner in which the systems originate, this in turn depending on the arcs covered by the first few leaves formed by the apex and on the shapes and positions of the members below them with which they make contact'. This is a contribution of particular importance for theories of phyllotaxis because it demonstrates the possibility of an experimental conversion of one system of leaf-arrangement into another. This does in fact take place naturally in many species of E p i l o b i u m, including E. , w decussate below and spiral in the flower-bearing upper part of the plant. The Snows showed that the change could be induced much earlier than normally by splitting the growing-point diagonally, thus both reducing the size of each of the resulting halves and also imposing an asymmetry through the choice of the plane of the cut.
Some years later Snow returned to problems presented by plants with whorled or decussate phyllotaxis ('Further experiments on whorled phyllotaxis'. New Phytologist, 41 (1942)) in consequence of certain additional observations and some critical comments by the Dutch botanist J. G. Schoute, who had given strong reasons for thinking that whorled phyllotaxis often cannot be explained solely in terms of theories of the largest available gap. Snow therefore experimented on apices of members of the family Labiatae, in which leaves are almost invariably borne in decussate pairs. Diagonal splitting of the stem-apices of these plants occasionally resulted in spiral phyllotaxis, but much more often the halves became decussate again, or nearly so. He explained this as due to the combined operation of factors, through which the positions of primordia already present influence the place of origin of the next leaf, and regulating factors tending to equalize the levels at which leaves arise and the divergence angles between leaves of the same whorl. In the Labiatae regulating factors exert a more powerful effect than in species of Epilobium.
The Snows published several further papers on problems of phyllotaxis, some on the bearing of their experimental results on general theories of leafarrangement, others offering explanations of certain unusual phyllotactic systems. O f particular interest among the first set is the paper entitled 'On the determination of leaves' {New Phytologist, 46 (1947) ). In this an examina tion is made of three 'current theories of leaf determination or formation. The first of these is that leaf traces determine the leaves above them, the second is that the superficial layer or layers of the apex are tangentially compressed by their own growth and so form folds, and the third is that a new leaf is repelled by the existing leaves of the top cycle and so formed at the greatest possible distance from them.' The first was dismissed as the result of experiments showing that transverse cuts which must have severed 'the region presumptive for the main trace of I2' were found after 12-14 days not to have appreciably delayed the formation and growth of that leaf, nor to have altered the angular position in which it arose. In criticism of the second suggestion it was pointed out that cuts in stem apices gape at once and the halves of split apices diverge at once, suggesting that the superficial layers are in tension rather than being compressed. Finally, on the repulsion theory 'the exact position of a new leaf should depend on influences exerted by all the leaves of the top cycle. Evidence from earlier experiments . . . show that this is not so; for the exact position of a new leaf n within the gap which it occupies depends only on those existing leaves which border that gap, and not on leaf n -1, the next older leaf, which does not border that gap. Also the determining effect of the bordering leaves depends on the contours of their bases and not on the positions of their main bundles' (from which any physiological influence would be expected to come mainly). 'These conclusions tell against the repulsion theory and in favour of the theory that each leaf arises in the first available space. ' A paper on 'Minimum areas and leaf formation' ( Roy. Soc. Lond. B, 139 (1952)) confirmed a previous finding that the minimum area for leaf origination subtended an arc of about 124° (later revised to 122°) in Lupinus albus by ingenious experiments in which cuts were made on either side of I2 and about 100° apart. No leaf was formed between the cuts 'except when the apices were near to flowering at the time of operation'. A subsequent paper, 'Regulation of sizes of leaf primordia by growing-point of stem apex' (Proc. Roy. Soc. Lond. B, 144 (1955)) asked the question 'how is it that a minimum area is needed for the determination of a leaf, and how is the size of this area regulated' ? The Snows had already found that if they confined I2 between radial cuts and also 'weakened the growing-point of the apex by splitting it with a very shallow vertical cut', then I2 was able to arise between the cuts even when the arc between them was much smaller than 122°. This was thought to indicate that 'normally the growing-point inhibits any lower part of the apical cone from being determined as a leaf until through the growth of the cone some part of it above the existing leaves and extending laterally over the necessary minimum arc reaches a sufficient distance below the summit or growing-point'. They pointed out that this suggestion could be tested more simply by destroying or weakening the growing-point without making the radial cuts. Accordingly they pricked the summit of the apex in young lupin seedlings vertically with a fine needle, an operation of some delicacy since the severity of the wound had to be judged carefully. The buds were fixed, embedded and sectioned after about 16 days, and it was found that 'a destruction or weakening of the growing-point does indeed enable leaves to be determined on areas covering arcs that are smaller than normal. So it seems that the growing-point normally inhibits the lower parts of the apical cone from being determined as leaves' until growth has provided an area sufficiently large and sufficiently far below the apex. Only then does this part acquire 'enough vigour to organize itself as a unit and to overcome the inhibition from the growing-point'.
The first of the unusual phyllotactic systems to attract Snow's attention was the 'bijugate' arrangement characteristic of the teasel family, Dipsacaceae. Here the leaves are in opposite pairs, but the planes of successive pairs are not at right angles, as in decussate systems, but at a smaller angle of about 73°. F. J . Richards had made a suggestion (1948) to explain simple bijugy. He supposed that the positions of any new pair of leaves n are modified by inhibitions or repulsions from the second older pair n-2 below them, although the leaves n never make contact with that pair but are separated from it by the flanks of pair n -1. These inhibitions, it was suggested, cause the plane of pair n to deviate a little from the plane at right angles to n-1, and when once these deviations are started they will clearly continue in the same direction. In a paper published in 1951 ('Experiments on bijugate apices'. Phil. Trans. Roy. Soc. Lond. B, 235) Snow reported experiments in which the inhibition theory was tested by removing leaves from apical buds of teasel as far as the youngest pair (Pt) or as far only as P2 or P3. After the operations the angles between successive pairs of leaves increased consider ably, and the increase continued for five or even six plastrochrons: some angles increased beyond 90° and reversed the spirals. The inhibition hypothesis cannot explain the persistence of the increase in divergence angle: it should return to 73° as soon as any pair of presumptive primordia has two immediately older pairs in position below it. Nor can the reversal of the spiral be explained by postulating inhibitions, but Snow showed that all the experimental findings are consistent with a space-packing theory which takes account of certain peculiarities in the shapes of the primordia and in the pressures they may be supposed to exert on the sides of the stem-apex. This study of the phyllotaxis of teasels led to a reconsideration by Mary Snow of her conclusions from an examination of the 'spirodistichous' phyllotaxis of Rhoeo discolor. This is analogous to the teasel problem, and M ary Snow had first concluded that a physiological repulsion of some kind enabled the next older leaf but one to influence the position of origin of a given primordium. She now decided that here too a space-packing theory provided an adequate explanation. Still later (1958) Snow examined two further plants with unusual phyllotaxis, Kniphojia and Lilium candidum, and decided that the former was explicable in much the same way as Dipsacus and Rhoeo and that the latter was not really unusual in its phyllotaxis. A final paper of this kind was published as late as 1965 ('The causes of the bud eccentricity and the large divergence angles between leaves in Cu curbitaceae'. Phil. Trans. Roy. Soc. Lond. B, 250). Here again Snow found it possible to explain in space-filling terms the abnormally large angular divergences between successive leaves, the leaf-primordia being displaced from their expected positions by the non-median position of the axillary bud of the next older leaf but three.
Snow's studies of phyllotaxis show many of the same features as those of correlative phenomena in plants. There is the same combination of simple but ingenious and properly designed experiments with a rigorously logical interpretation of results leading to a considered selection from amongst current hypotheses or the careful formulation of new ones. And there is again the characteristic reluctance to frame any conclusions in explicit bio chemical or biophysical terms, though he would never be content with an hypothesis that was not verifiable experimentally: he was a real, and extremely competent, experimental scientist. He was convinced that most phyllotactic phenomena were explicable in terms of the availability or other wise of spaces on the apical cone of the requisite dimensions for a leafprimordium to be able to develop without encroachment on or by neighbouring primordia. He would never adopt theories involving bio chemical fields centred on leaf-primordia because he saw them as either unnecessary or inadequate. He was prepared, nevertheless, to envisage a 'repulsion' or 'inhibition' emanating from the extreme apex of a stem as responsible for the failure of primordia to arise at points within a certain minimum distance from the apex. It seems probable that he never attempted a thorough-going analysis of his 'space-filling' hypothesis and therefore exaggerated the distinction between it and a 'repulsion' hypothesis. He certainly published no suggested explanation of the anticipation, at the earliest stages of primordium-initiation, of the space-filling requirements of later stages.
It was perhaps a real drawback that Snow did not have the necessary training and experience for thinking about morphogenetic problems in modern cellular and molecular terms. He was well aware of this limitation but he was content to bring his investigations to a point at which the cellular biologist could take them over and proceed in the light of his specification of the residual problems. There is much to be said for this kind of division of labour, and it is surely true that no one could have bettered Snow's initial scientific analysis of the many complex problems he attacked. Nor does it seem likely that he will have many successors as classical scholar turned outstanding experimentalist, as gentleman-scientist with independent means and private laboratory, as full-time research worker with no paid post except the Fellowship at Magdalen, the stipend from which he did not draw. By his passing the botanical world has lost a unique and irreplaceable personality.
This memoir owes much to the indispensable help given me by Mrs Mary Snow, by Robin Snow's sister, Miss Audrey W. Snow, and by his friend of Winchester days and later, Mr Patrick Campbell. I am deeply grateful, too, for generous assistance from Sir Godfrey Driver, F.B.A., Dr Brian Lloyd, Dr Leslie E. Sutton, F.R.S., and others.
The photograph is by Walter Stoneman taken in 1948.
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